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Abstract 
A flavonoid was isolated from aqueous fraction of green grass jelly (Cyclea barbata Miers) leaf extract. On the basis of paper as 
well as thin layer chromatographic pattern, acid hydrolysis, and ultraviolet-visible spectrophotometric analysis, the isolate was 
confirmed as a 3-O-glycosidic flavonol with a hydroxyl group at C-4’ and an o-di OH of A ring at position of either 6,7 or 7,8. 
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1. Introduction 
The leaves of green grass jelly (Cyclea barbata Miers), also known as cincau hijau, has been commonly 
consumed in Indonesia. Traditionally, it has been also used  for treating gastroenteritis, typhoid, intestinal disease, 
high blood pressure, diarrhea, mouth sores, and peptic ulcer. Scientifically, it was also proven that the leaves can be 
used as antihypertensive, anti-ulcer, and antibacterial agents1,2. Those pharmacological effects were suspected to 
come from its flavonoid content. However, scientific information about phytochemical content of the leaves is still 
very limited3.4.  This research, therefore, was focussed on the study of flavonoid compounds isolated from the green 
grass jelly leaves.  
© 2014 Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/3.0/).
Peer-review under responsibility of the School of Pharmacy, Bandung Institute of Technology
Available online at www.sciencedirect.com
 Siti Kusmardiyani et al. /  Procedia Chemistry  13 ( 2014 )  194 – 197 195
 
2. Experiments 
2.1. Material 
Plant material was collected from the area of Yogyakarta and botanically identified at the Herbarium 
Bandungense, School of Life Science and Technology, Institut Teknologi Bandung, as Cyclea barbata Miers from 
the family Menispermaceae.  
Column chromatography was performed using silica gel C18 and eluted with water-methanol. Thin layer 
chromatography was performed using silica gel C18 and developed with solvent systems of water, ethanol, acetone, 
and methanol. Ultraviolet-visible spectra were recorded on a spectrophotometer Hewlett Packard 8435® by adding 
shift reagents of sodium hydroxide, aluminium chloride, hydrochloric acid, sodium acetate, and boric acid 
2.2. Methods 
A phytochemical screening was initially performed to the powdered dried leaves to check the presence of 
flavonoids and possibilities of other phytochemical groups. Dried leaves powder (1 kg) was extracted by reflux using 
ethanol and then concentrated. The ethanol extract (77.17 g) was fractionated by liquid-liquid extraction 
successively with n-hexane and ethyl acetate to yield the fractions of n-hexane (less than 1 g), ethyl acetate (1.0 g), 
and aqueous fraction (17.85 g). All fractions were then monitored using thin layer chromatography on C18 plates. 
Aqueous fraction was chosen for further fractionation using column chromatography using silica C18 eluted with 
water-methanol solvent system. The yields from column chromatography were purified by preparative paper 
chromatography using the top layer of BAW (n-butanol-acetic acid-water 4:1:5) as the developing system. One of 
the isolates was subjected to purity test by reversed phase thin layer chromatography with three different systems of 
mobile phase  and also developed in that of two-dimensional system. A process of acid hydrolysis was also 
performed. Finally, the isolate was characterized using ultraviolet-visible spectrophotometer by adding shift 
reagents. 
3. Results and Discussion 
Phytochemical screening of the leaves confirmed the presence of flavonoids and saponins. Thin layer 
chromatograms of n-hexane, ethyl acetate, and aqueous fractions showed that most of the flavonoids were more 
detected in the aqueous fraction. After separated by column chromatography and purified by paper chromatography, 
the isolate was subjected to two-dimensional paper chromatography to predict the flavonoid type. Location of the 
spot on the chromatogram as shown in Fig.1 gave prediction that the isolate was a flavon O-glycoside.  
 
Figure 1. Two-dimensional paper chromatogram of the isolate using n-butanol-acetic acid-water (4:1:5, top layer)  and acetic acid 15%, 
visualized under UV light 366 nm. 
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Figure 2. UV-Vis spectrum of the isolated compound in methanol solvent 
The ultraviolet-visible spectrum in Figure 2. showed two distinct peaks at λ 346 nm and λ 267 nm which 
indicated that the  isolate belongs to  a flavonoid group of flavone or flavonol with a substitution at 3-OH. Purity test 
on thin layer plate of silica gel C18 using 3 solvent systems of water-methanol (1:1), water-ethanol (1:1), and 
acetone-methanol (7:3) constantly showed a single peak. Further confirmation on a two-dimensional reversed phase 
thin layer plate using solvent systems water- methanol (1:1) and acetone-methanol (7:3) and then sprayed with 
solution of sulphuric acid 10% in methanol also gave a single peak as shown in Fig.3.  Peak shifts after adding shift 
reagents were listed and interpreted in the Table 1. 
 
 
 
 
 
 
Figure 3. Two-dimentional reversed phase thin layer chromatogram of the isolate using stationary phase silica gel C18 and solvent system  water- 
ethanol (1:1) and  acetone-methanol (7:3),  visualized by spraying with solution of sulphuric acid 10% in methanol. From left to the right: under 
visible light, UV light 254nm, and UV light 366nm 
 
Table 1: Ultraviolet- visible  spectra of the isolate with the use of shift reagents 
Reagen Wavelength λmax 
(nm) 
Shift of wavelength 
λmax (nm) 
Interpretation 
 Band I Band II Band I Band II Flavone or flavonol substituted at 3-OH 
MeOH 346 267 - -  
NaOH 402 276 +56 +9 4’-OH 
ALCl3 349 275   - 
ALCl3/HCl 348 276 +1 +1 - 
NaOAc 386 275 +40 +8  
+ 5 min 382 275 -4 - 7-OH )oxygenated at C-6 or C-8) 
NaOAc/H3BO3 353 268 +7 +1 0-di OH at ring A (6,7 or 7,8) 
After hydrolysing the isolate by adding HCl 2N – methanol (1:1) and heated at water bath for 60 minutes, the 
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isolate and its hydrolysate were paper chromatographed using 15% of acetic acid as solvent system. The paper 
chromatogram in Fig. 4  confirmed the isolate as a flavonoid O-glycoside.   
 
 
a               b 
Figure 4. Paper chromatogram of  the isolated compound ( = a)  and  its hydrolysate ( = b) using solvent system of 5% acetic acid.  Rf (retention 
factor) value of the isolated compound = 0.71 and Rf of the hydrolysate = 0.21   
Based on the results of thin layer as well as paper chromatography and further characterization using ultraviolet-
visible spectrophotometry with addition of shift reagents, the isolate was suspected to be a glycoside of flavonoid 
which specifically belongs to the class of flavone with  an -OH group at carbon 4' and an o-diOH in ring A (6,7 or 
7,8). 
4. Conclusion 
Green grass jelly (Cyclea barbata Miers) leaves was phytochemically screened to confirmed the presence of 
flavonoids. In isolating a flavonoid compound, the following methods of liquid-liquid extraction, column paper thin 
layer chromatography, acid hydrolysis, and ultraviolet--visible spectrophotometry were applied. An isolate obtained 
from the aqueous fraction was identified as a 3-O-glycosidic flavonol having a hydroxyl group at C-4’ and an o-
diOH of A ring at posisition of either 6,7 or 7,8. 
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